Self-management behaviors are important for control of type 2 diabetes mellitus. Therefore, determining factors that promote effective self-management behaviors may be significant for improving the well-being of patients with type 2 diabetes mellitus. This study examined relationships among self-efficacy, social support, social problem solving, and diabetes self-management behaviors. Further, this study evaluated whether social support and social problem solving were mediators of the relationship between self-efficacy and diabetes self-management behaviors in those living with type 2 diabetes mellitus.
Social support may be emotional/informational, tangible, and affectionate, as well as positive social interaction provided to individuals (Sherbourne & Stewart, 1991) . People living with T2DM who have adequate support demonstrate higher diabetes self-efficacy than those without adequate support (Coffman, 2008) . Low self-efficacy and low levels of social support are viewed as barriers to diabetes self-management (Glasgow, Toobert, & Gilette, 2001) . Participation in selfmanagement behaviors is improved with social support (Nam et al., 2011; Shaw, Gallant, Riley-Jacome, & Spokane, 2006; Tang, Brown, Funnell, & Anderson, 2008; Tang, et al. 2005) .
Social problem solving refers to "the process of analyzing situations and taking action to correct a problem as it occurs in the natural environment" (D'Zurilla, Nezu, & Maydeu-Olivares, 2004, p. 11) . Previous studies indicate that higher problemsolving ability is related to higher perceived self-efficacy, whereas lower problemsolving ability is related to lower perceived self-efficacy (Jáuregui Lobera, Estébanez, Santiago Fernández, Alvarez Bautista, & Garrido, 2009; Utz et al., 2008) . Social problem solving is an effective approach to improve diabetes self-management behaviors (Glasgow et al., 2007) . Problem-solving is necessary to translate knowledge about diabetes into effective self-care management (Bodenheimer, Lorig, Holman, & Grumbach, 2002) .
This study was guided by components of the stress, appraisal, and coping theory of Lazarus and Folkman (1984) . According to Lazarus and Folkman, self-efficacy is a method of secondary appraisal that influences coping. Persons with positive self-efficacy beliefs will appraise themselves as able to cope, thereby promoting their coping ability. Persons with negative self-efficacy beliefs will appraise themselves as being unable to cope, thereby inhibiting their coping ability. Social support is a coping resource that if used, will result in positive adaptational outcomes (Lazarus & Folkman, 1984) . Social problem solving supports effective coping and, in turn, can increase a person's long-term self-efficacy (D'Zurilla & Nezu, 2007) . Both situational coping and competence to perform behaviors are enhanced through social problem solving (D'Zurilla & Nezu, 2007) . As coping resources, social support, and social problem solving can be viewed as potential mediators between the cognitive appraisal of stressful situational demands and the response to those demands (D'Zurilla & Nezu, 2007) .
This study examined relationships among self-efficacy, social support, social problem solving, and diabetes self-management behaviors in rural Alabamians living with T2DM. No published studies were found that examined social support and social problem solving as potential mediators of the relationship between self-efficacy and diabetes self-management. Therefore, this study also evaluated whether social support and social problem solving were mediators of the relationship between selfefficacy and diabetes self-management behaviors. This topic is important because if self-efficacy affects diabetes self-management behaviors, and social support and social problem solving are shown to mediate this relationship, then social support and social problem solving skills would be important components of interventions to improve these self-management skills.
The following research questions were posed for investigation: a. Does self-efficacy affect diabetes self-management? b. Does social support mediate the effect of self-efficacy on diabetes selfmanagement?
c. Does social problem solving mediate the effect of self-efficacy on diabetes self-management?
METHODS
A cross-sectional, descriptive correlational design was used to examine whether social support and social problem solving are mediators of the relationship between self-efficacy and self-management behaviors of people living with T2DM.
ParticiPants
The sample size for the study was based on pilot study data. A power analysis revealed a sample size of 151 was required for a power of 0.8 and significance level , 0.05. A convenience sample of 152 adults was included in the study. Participants were selected from three physician offices located in rural counties in Alabama. Inclusion criteria included diagnosis of T2DM, as confirmed by physician or patient chart; residence in a rural county in Alabama; ability to speak English; age 19 and older; and ability to perform their own self-care. Approval for the study was obtained from all three physician offices and a university institutional review board (IRB).
Procedures
When patients presented for regularly scheduled appointments, designated office personnel assessed their eligibility for study inclusion by comparing the study inclusion criteria with the patient's chart. Participation in the study was voluntary. Office staff and health care providers encouraged patients to participate in the study, but patients were assured that their choice not to participate would not affect their care in any way. Eligible patients were referred to a trained data collector. Potential participants met with a data collector in a private area of the waiting room or in a private room in the office. The data collector explained the study, verified eligibility, and reviewed the informed consent letter with potential participants. If they agreed to participate, the consent form was signed and a copy was provided to the participant. Following the consent process, the data collector read the survey questions and marked answers provided by the participant. Researcher contact information and a survey number were provided to participants in the informed consent letter so that if participants later decided not to participate in the study, they were able to contact the researcher, give the survey number, and have their survey removed.
Steps were taken to ensure confidentiality including completion of consent forms and surveys in a private room in the office if preferred, exclusion of participant names on surveys, storage of data on an encrypted jump drive, and storage of consent forms and surveys in a locked filing cabinet only accessible to the principal investigator.
Measures
Self-report questionnaires were used to collect data. The order of questionnaires was randomized using a random table of numbers.
Sociodemographic Characteristics. The Hollingshead Four Factor Index of Social Status (Hollingshead, 1975) was used to measure sociodemographic characteristics. The Hollingshead Index assesses the four factors of education, occupation, gender, and marital status to estimate social status. The measure accounts for household social status or individual status. Scores range from 8 to 66, with higher scores indicating higher social status (Nakao & Treas, 1992) . In addition to sociodemographic information assessed with the Hollingshead Index, questions about race, age, and number of years diagnosed with diabetes were included.
Self-Efficacy. Self-efficacy was measured with the diabetes management selfefficacy scale (DMSES). The DMSES is a measure of self-efficacy of people with type 2 diabetes (Van der Bijl, Poelgeest-Eeltnik, & Shortridge-Baggett, 1999) . The 20-item instrument is based on self-care activities people living with type 2 diabetes must perform to manage their diabetes, including eating a hearty healthy diet, participating in physical activity, monitoring blood sugar, taking medications, and monitoring for complications. The 10-point Likert scale assesses patients' confidence in their ability to manage their diabetes, with higher scores indicating higher levels of self-efficacy ( Van der Bijl et al., 1999) . In this sample, internal consistency assessed using Cronbach's alpha was .90. Previous studies reported internal consistency of the DMSES as .79 and .87 (Coffman, 2008; Van der Bijl et al., 1999) .
Social Support. The Medical Outcomes Study (MOS) social support survey (Sherbourne & Stewart, 1991) was used to measure social support. This 19-item instrument provides an overall functional social support score as well as four social support subscales, including emotional/informational support, tangible support, affectionate support, and positive social interaction. Participants rate the extent to which each type of support is available to them on a 5-point Likert scale. Items are summed for a total score, with higher scores indicating more support (Sherbourne & Stewart) . Cronbach's alpha for the total scale in this study was .96. Cronbach's alpha for subscale scores ranged from .91 to .97. A previous study using the instrument reported an internal consistency of .97 (Sherbourne & Stewart) .
Social Problem Solving. Social problem solving was assessed using the sixthgrade version of the Social Problem-Solving Inventory-Revised Long (SPSI-R:L; D'Zurilla, Nezu, & Maydeu-Olivares, 2002) . This 52-item instrument provides an overall measure of a person's social problem solving ability. The instrument contains five subscales that measure problem orientation and problem-solving style. Respondents report their typical response to problems using a 5-point Likert scale. Items are summed and raw scores are obtained for each subscale and for a total score. Raw scores are converted to standard scores to enable interpretation of scores for a particular age group or population. Higher scores indicate good problem-solving ability, and lower scores indicate poor problem-solving ability. Higher scores on the positive problem orientation and rational problem-solving subscales indicate more effective problem solving, whereas higher scores on the negative problem orientation, impulsivity/carelessness, and avoidance subscales indicate more defective problem solving. Overall reliability of the instrument in this study was .87. Cronbach's alpha values for subscales ranged from .74 to .96. Previous studies reported Cronbach's alpha values ranging from .93 to .96 (D'Zurilla et al., 2002) .
Diabetes Self-Management Behaviors. Participation in diabetes self-management behaviors was measured using the Summary of Diabetes Self Care Activities-Revised (SDSCA) questionnaire (Toobert, Hampson, & Glasgow, 2000) . This 11-item instrument measures frequency of participation in self-management behaviors that include diet, exercise, medication-taking, blood glucose testing, and foot care.
Respondents are asked to rate how many of the last 7 days they participated in each self-management behavior. Mean number of days is calculated for each category of self-management behaviors, with higher scores indicating more frequent participation in self-management behaviors. Cronbach's alpha for the total instrument was .72 with individual subscales ranging from .53 to .95. A previous study that used the SDSCA reported overall internal consistency as .75 with Cronbach's alpha values for individual subscales ranging from .65 to .84 (Johnston-Brooks, Lewis, & Garg, 2002) .
data analysis
Data were analyzed using Statistical Analysis Software (SAS) version 9.2 with all tests for statistical significance set at an alpha level of .05. Prior to testing research questions, statistical tests for conformance with assumptions and for evaluation of multicollinearity among independent variables were performed. No problems requiring remediation were identified with the data set. Descriptive statistics were performed to characterize sample characteristics and study variables. Correlations among study variables were analyzed using Pearson product moment correlation coefficients.
Mediator and moderator variables increase an understanding of the relationship between independent and dependent variables (Burns & Grove, 2009) . A mediator variable intervenes between independent and dependent variables and explains why a relationship exists between these variables (Polit & Beck, 2008) . Mediator variables do not occur simultaneously with the independent variable but rather they lead to the effect of the independent variable after it has occurred (Baron & Kenny, 1986) . A moderator is a qualitative or quantitative variable that affects the strength or direction of a relationship between independent and dependent variables (Polit & Beck, 2008) .
Mediational analysis was conducted using Baron and Kenny's (1986) method. Baron and Kenny's method uses a series of multiple regression analyses to examine relationships among variables. The steps of mediational analysis are as follows:
Step 1: Examine the relationship between the independent variable and the outcome variable.
Step 2: Examine the relationship between the independent variable and each potential mediator.
Step 3: Examine the relationship between each potential mediator and the outcome variable, controlling for the independent variable.
Step 4: Examine the relationship between the independent variable and the outcome variable, controlling for each potential mediator.
To evaluate potential moderating effects, a multiple regression analysis was done to determine whether the regression of the dependent variable on the independent variable differs across levels of the moderator (Wuensch, 2009) . Moderator effects are noted if the interaction term-the product of the moderator variable and the independent variable-is significantly related to the dependent variable with the independent and moderator variables controlled (Baron & Kenny, 1986) .
RESULTS
Most research participants were female and had been living with diabetes for 10 years or less. Participants ranged in age from 19 years to 81 years or older with the majority (56.6%) being between ages 51 and 70 years old. Most participants were African American (58.6%) and had at least a high school education (57.9%). Concerning marital status, 33.6% were single and 36.8% were married. Descriptive statistics regarding research participants are presented in Table 1 .
The mean score for self-efficacy of 7.53 (SD 5 1.52) fell within the lower range of "certain can do" or being very sure they could perform diabetes-related self-care activities. The mean social support score was high at 4.18 (SD 5 0.83). Total scores for social problem solving were above the middle range with a mean of 14.38 (SD 5 3.1). Similarly, two social problem solving subscales-positive problem orientation and rational problem solving-were above middle range at 12.22 and 69.95, respectively. The mean score for the measure of diabetes self-management was 4.59 (SD 5 1.26). Descriptive statistics for these study variables are presented in Table 2 .
Analysis of correlations among study variables revealed several significant relationships, with weak to moderate correlations (Hinkle, Wiersma, & Jurs, 2003) . Self-efficacy was significantly positively correlated with diabetes self-management [r(150) 5 .40], social support [r(150) 5 .28], and social problem solving [r(150) 5 .36] at p , .01. Diabetes self-management was not significantly correlated with social support or social problem solving in this sample. The checking for complications subscale of the diabetes self-management scale was significantly correlated with the total social problem solving score [r(150) 5 .17; p , .05] as well as the constructive problem-solving subscale [r(150) 5 .28, p , .01]. Table 3 illustrates correlations among study variables.
Mediation testing
Using Baron and Kenny's (1986) method for testing mediation, multiple regression analyses were performed to determine whether self-efficacy had a significant effect on diabetes self-management through the mediating variables, social support, and social problem solving. During the model-building process, the only sociodemographic variable significantly related to diabetes self-management was gender; therefore, gender was included as a control variable in all of the regression models.
In
Step 1, diabetes self-management was regressed on self-efficacy, controlling for gender. Self-efficacy was significantly associated with diabetes selfmanagement when controlling for gender [b 5 .332, t(149) 5 5.39, p , .0001]. The two potential mediators-social support and social problem solving-were evaluated separately in Step 2. Social support was first regressed on self-efficacy and gender. Self-efficacy had a significant relationship with social support [b 5 .156, t(149) 5 3.61, p , .001], controlling for gender. Regression of social problem solving on self-efficacy revealed a significant relationship between the two variables [b 5 3.84, t(149) 5 4.66, p , .0001], controlling for gender. In the third step of Baron and Kenny's (1986) method, the relationship between social support and diabetes self-management behaviors was evaluated while controlling for self-efficacy and gender. This relationship was nonsignificant, indicating that the third step of mediation for social support was not met. Diabetes self-management was also regressed on social problem solving, selfefficacy, and gender simultaneously. The relationship between social problem solving and diabetes self-management was not significant, indicating that the third step of mediation for social problem solving also was not met for this potential mediator. According to Baron and Kenny's (1986) definition of mediation, Steps 1 and 2 of the analysis were satisfied. However, in Step 3, neither of the two potential mediators showed a significant effect on diabetes self-management; therefore, Step 4 was not carried out. These findings suggest that social support and social problem solving did not mediate the effect of self-efficacy on diabetes self-management for this sample.
Moderation and Mediation testing by gender
Whereas mediator variables explain how and why a relationship between two variables exists, moderator variables influence the strength of a relationship between variables (Burns & Grove, 2009 ). Based on literature that supports the existence of gender differences among study variables (Chlebowy & Garvin 2006; Misra & Lager, 2009; Tang et al., 2008) , gender was evaluated as a moderator of the relationship between social support and diabetes self-management and social problem solving and diabetes self-management. In a multiple regression model, diabetes self-management was regressed on social support, gender, and an interaction term containing social support and gender. Relationships between gender and diabetes self-management as well as the interaction term and diabetes self-management were significant (b 5 23.18, t(148) 5 22.71, p , .01; b 5 .659, t(148) 5 2.41, p , .05) indicating that the effect of social support on diabetes self-management differed by gender. A second moderation analysis done to evaluate potential moderating effects of gender on the relationship between social problem solving and diabetes self-management revealed no significant relationships.
Because the moderation analysis indicated that the effect of social support on diabetes self-management differed by gender, mediation testing was conducted separately for male and female study participants. In women, the relationship between self-efficacy and diabetes self-management was significant (p , .05); however, the relationship between self-efficacy and social support in women was not significant, indicating that Step 2 of Baron and Kenny's (1986) method for mediation was not met.
In the sample of men, self-efficacy was significantly related to diabetes selfmanagement (p , .0001). Self-efficacy was also significantly related to social support (p , .0001) and social support was significantly related to diabetes self-management. In the last analysis, Step 4 according to Baron and Kenny (1986) , diabetes selfmanagement was regressed on self-efficacy, controlling for social support. Social support became nonsignificant (b 5 .036, t(49) 5 .12), whereas the relationship between self-efficacy and diabetes self-management remained significant (b 5 .471, t(49) 5 3.42, p , .05), indicating that social support was not mediating the relationship between self-efficacy and diabetes self-management in males.
DISCUSSION
This study examined whether self-efficacy affected self-management behaviors of people living with T2DM and whether social support and social problem solving mediated the relationship between self-efficacy and diabetes self-management. Self-efficacy did affect diabetes self-management in this sample, but neither social support nor social problem solving mediated this relationship. Variability of scores is important when conducting mediation analysis, and scores in this study appeared to have been fairly homogeneous, perhaps affecting these findings. These findings suggest the importance of examining the effect of social support and social problem solving with samples having greater variability of scores. Furthermore, future research should explore other variables that may explain the relationship between self-efficacy and diabetes self-management.
Self-efficacy was significantly correlated with diabetes self-management. This finding is similar to previous studies in which people living with T2DM who reported higher self-efficacy scores were more likely to report optimal diet, exercise, selfmonitoring of blood glucose, and foot care (King et al., 2010; Sarkar, Fisher, & Schillinger, 2006; Wang & Tak-Ying Shiu, 2004; Xu, Toobert, Savage, Pan, & Whitmer, 2008) . Current and previous study findings indicate that people living with T2DM who have higher levels of self-efficacy participate in diabetes self-management behaviors more often. Results of this study also provide support for the stress, appraisal, and coping theory of Lazarus and Folkman (1984) . Participants who appraise themselves as able to manage diabetes participate in self-management behaviors, thereby promoting their coping ability.
The study finding that self-efficacy was strongly associated with diabetes selfmanagement emphasizes self-efficacy as an important intervention target in people living with T2DM. Assessment of self-efficacy during an initial visit with new patients and periodic ongoing assessments can provide a means for assessing the degree of support each patient may need to start and maintain behavioral change (Mishali, Omer, & Heymann, 2011) . Nurses can assist patients to improve self-efficacy for diabetes self-management by encouraging participation in decisionmaking about their care, educating them about their condition, motivating them to adopt healthy behaviors, and teaching them to know when to seek help from health care providers (Silva, 2011) . Facilitating small, achievable goals can increase self-efficacy for managing diabetes and build confidence for achievement of larger, more complex goals (O'Hea et al., 2009) . Future studies to evaluate other potential mediators of the relationship between self-efficacy and diabetes self-management would be beneficial to inform nurses and other health care providers about areas of intervention for improving self-management.
Moderation analysis revealed that the effect of social support on diabetes selfmanagement differed by gender. Separate regression analysis by gender found that in women, social support was not significantly related to self-efficacy or diabetes self-management. The analysis with men did reveal significant associations. Social support was significantly related to self-efficacy and diabetes self-management. Previous studies have also noted differences in social support among women and men (Göz, Karaoz, Goz, Ekiz, & Cetin, 2007; Gucciardi, Wang, DeMelo, Amaral, & Stewart, 2008; Tang et al., 2008; Toljamo & Hentinen, 2001) . These findings must be viewed with caution. As stated, variability of scores is important when conducting mediation analysis; and sample characteristics in this study may have affected these findings.
Assessment of patients living with T2DM should include availability of social support, sources of support, and quality of the support provided. Once effective sources of social support are identified, strategies for receiving positive support should be determined, including interventions such as educational and support group meetings (Göz et al., 2007) . Consideration of gender differences in social support should be given when planning interventions.
Although the complication subscale had low internal consistency and its reliability should be examined further, there were several potential implications for practice and research. Other studies have demonstrated the value of teaching problem-solving skills to manage diabetes-related problems (Glasgow et al., 2007; Mulcahy et al., 2003) . Findings from this study suggest that health care providers should assist patients to develop the use of effective problem-solving skills (especially constructive problemsolving skills) in checking for complications, with an emphasis on prevention. This includes identification of common complications and development of materials to assist patients to identify problems, assess, plan, intervene, and evaluate these problems or complications in conjunction with their health care provider. For example, useful materials would include problems encountered with diabetes management (e.g., complications such as hypertension and other heart-related conditions, stroke, neuropathy, renal dysfunction), how to assess or monitor for each of these problems, specific goals regarding these problems, appropriate interventions to implement, and how to evaluate whether these problems are improving, stabilizing, or need further evaluation by health care providers. Other studies have developed the use of effective problem-solving skills by patients through telephone and face-to-face interventions in conjunction with these written materials that are based on this problem-solving approach (Glasgow, Toobert, Barrera & Strycker, 2004; Rivera, Elliott, Berry & Grant, 2008) .
Also, further research examining the most effective methods for developing problem-solving skills in patients with T2DM is valuable. For example, what types of problem-solving materials are most useful for patients with T2DM? In teaching problem-solving skills, are telephone and face-to-face interventions equally effective or is one method more effective? How many skill training sessions are needed to develop effective problem-solving skills and how much follow-up is necessary to maintain these skills? Are there certain complications that are more useful to prevent and address with the use of effective problem-solving skills by patients?
This study has several limitations, which included the use of a convenience sample and cross-sectional, descriptive correlational design. These limit the generalizability of study findings. Participant's awareness of being in a study also may have affected their response to survey questions. The instrument used to measure social support in this study measured only availability of support. Previous studies that did find significant relationships between social support and diabetes selfmanagement measured availability and sources of social support, satisfaction with social support, and positive and negative support behaviors (Shaw et al., 2006; Tang et al., 2008) . Therefore, future studies involving social support should examine not only availability of support but sources, types, and quality of social support for people living with diabetes. Finally, the monitoring for complications and exercise subscales on the SDSCA instrument had low internal consistency values (.53 and .66, respectively) . Further work is needed to develop reliable measures of diabetes self-management.
In conclusion, improvements in self-management behaviors lead to better quality of life and improved glycemic control in people living with T2DM (Song, 2010) . The goal of nursing in relation to diabetes is to enhance patients' ability to care for themselves. Identifying factors that improve diabetes self-management is important for achievement of that goal. Interventions should focus on improving self-efficacy, thereby potentially affecting diabetes self-management.
